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PROBLEM TO BE SOLVED: To provide a high frequency coupler whose 
isolation characteristic can be enhanced. 

SOLUTION: In the high frequency coupler 20 of this embodiment, an 

impedance matching circuit (capacitors Cll, C12) to match a line 
impedance when viewing from other end P3 of a sub line SL while one end 
P4 of the sub line SL is connected to a prescribed termination resistor 
RL with a prescribed value of 50 ohms is layered in a multilayered 
board. Selecting the impedance of a side of a circuit network connected 
to the other end P3 of the sub line SL to be the prescribed value of 50 





(57) Abstract: 



ohms matches the impedance of the both. Since the sub line SL can output 
a high frequency signal coupled with the sub line SL from the sub line 
SL to the circuit network without waste, the amount of the high 
frequency signal supplied to the one end P4 of the sub line SL can be 
reduced. Thus, the isolation characteristic can be enhanced. 
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^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s) ] 

[Claim 1] The RF coupler characterized by carrying out the inner layer 
of the impedance matching circuit which it is [ circuit ] the RF coupler 
which carried out the inner layer of the subtrack which carries out RF 
association to the multilayer substrate on a principal ray way and this 



principal ray way, and makes a predetermined value adjust the line 
impedance seen from the other end side of said subtrack when the end 
side of said subtrack is connected to a predetermined terminator to said 
multilayer substrate. 

[Claim 2] Said impedance matching circuit is a RF coupler according to 
claim 1 characterized by being the capacitor connected between the 
touch-down of said subtrack and said subtrack. 

[Translation done. ] 
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JPO and NCIPI are not responsible for any 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the high frequency 
coupler used as passive circuit elements of mobile wireless devices, 
such as a portable telephone, a personal handy phone machine, and a 
transceiver, concerning a high frequency coupler — it is. 
[0002] 

[Description of the Prior Art] The circuitry of the wireless unit of 
mobile wireless devices, such as a portable telephone, is shown in 
drawing 10 . A duplexer (DUP) 70 sends out the RF signal outputted from 
the sending circuit 60 to an antenna 80 side while distributing the 
electric wave received through the antenna 80 to a receiving-circuit 50 
side. The mixer 62 which modulates the source of a signal where a 
sending circuit 60 is outputted from the source 61 of a signal by the RF 
signal outputted from a voltage controlled oscillator (VCO) 63, The band 
pass filter 64 from which a part for the unnecessary high frequency 
component contained during the output of this mixer 62 and low frequency 
is removed (BPF), While sending the power amplification (AMP) 65 which 
carries out power amplification of this output of BPF64, and the output 



of this AMP65 to a low pass filter (LPF) 67 side The RF coupler 66 which 
distributes this a part of output to the automatic-gain-control circuit 
(APC) 68 side, APC68 which maintains at the fixed range the RF output 
which adjusts the gain of AMP65 based on the output sent from the RF 
coupler 66, and is emitted from an antenna 80, and LPF67 which removes 
the harmonic content under output from the RF coupler 66 (the 2nd and 
3rd higher harmonic) — since — it becomes. 

[0003] Here, the equal circuit of this RF coupler 66 is shown in drawing 
11 . The RF coupler 66 is PI terminal which detects the output of AMP65 
and inputs the signal from the AMP65 side, P2 terminal outputted to the 
LPF67 side, P3 terminal which outputs the detected output to the APC68 
side, and the 50-ohm terminator RL. It has P4 terminal connected. PI 
terminal and P2 terminal are connected on the principal ray way ML, and 
P3 terminal and P4 terminal are connected on the subtrack SL. And the 
principal ray way ML and the subtrack SL are electrostatic capacity CO. 
It has joined together in RF. 

[0004] Terminator RL among the RF signals inputted in such a RF coupler 
66 from PI terminal which is an input terminal It is important to lessen 
the signal which flows into P4 near terminal, i. e. , to raise isolation, 
when pressing down the power consumption of the whole wireless unit. 
Especially in the portable telephone by which a dc-battery drive is 
carried out, it is the item to which importance is attached from user 
needs, such as power saving and prolonged use, and generally, if the die 
length of the principal ray way ML and the subtrack SL is set as 
quarter-wave length extent of the frequency band used, it is supposed 
that high isolation can be obtained in the frequency band. 
[0005] 

[Problem (s) to be Solved by the Invention] However, the quarter-wave 
length of the semi- microwave band mainly used by mobile wireless 
devices, such as a portable telephone, is set to 25cm - about 3cm. 
Therefore, in mobile wireless devices, such as a portable telephone 
which makes small and light-ization a trend, it is not realistic to 
carry out the inner layer of the principal ray way ML of quarter-wave 
length and the subtrack SL to the RF coupler as passive circuit elements 
used for it. 

[0006] The place which it is made in order that this invention may solve 
the technical problem mentioned above, and is made into the purpose is 
to offer the RF coupler which may improve an isolation property. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in the RF coupler of claim 1, it is the RF coupler which 



carried out the inner layer of the subtrack which carries out RF 
association to the multilayer substrate on a principal ray way and this 
principal ray way, and makes into a technical feature to carry out the 
inner layer of the impedance matching circuit which makes a 
predetermined value adjust the line impedance seen from the other end 
side of said subtrack when the end side of said subtrack is connected to 
a predetermined terminator to said multilayer substrate. 
[0008] Moreover, in the RF coupler of claim 2, said impedance matching 
circuit makes it a technical feature to be the capacitor connected 
between the touch-down of said subtrack and said subtrack in claim 1. 
[0009] In invention of claim 1, the inner layer of the impedance 
matching circuit which makes a predetermined value adjust the line 
impedance seen from the other end side of a subtrack when the end side 
of a subtrack is connected to a predetermined terminator is carried out 
to a multilayer substrate. Both impedance matching can be taken by this 
setting the impedance by the side of the external circuit network 
connected to the other end side of a subtrack as the predetermined value 
concerned. Therefore, since the RF signal which carried out RF 
association can be outputted to a subtrack from a subtrack that there is 
no futility in the external circuit network concerned, the RF signal 
which flows into the end side (terminator side) of a subtrack can be 
lessened. 

[0010] In invention of claim 2, an impedance matching circuit is a 
capacitor connected between the touch-down of a subtrack and a subtrack. 

Thereby, the inner layer of the capacitor can be easily carried out to a 
multilayer substrate by forming the electrode plate of the capacitor 
concerned with the printing pattern of a multilayer substrate. 
[0011] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the RF 
coupler of this invention is explained with reference to drawing. The RF 
coupler 20 concerning this operation gestalt is used for mobile wireless 

devices, such as a portable telephone, as electronic parts like the RF 
coupler 66 explained based on drawing 10 , and the usable circuit 
frequency is set as 800MHz - 2. 5GHz. In addition, since the fundamental 
function and its use mode of the RF coupler 20 are the same as that of 
the already explained RF coupler 66, the explanation is omitted. 
[0012] First, the configuration of the RF coupler 20 is explained based 
on drawing 1 - drawing 4 R> 4. As shown in drawing 1 , the RF coupler 20 
equips the principal ray way ML and this principal ray way ML with the 
subtrack SL which carries out RF association, and the end (P4 terminal) 
side of the subtrack SL is the predetermined (for example, 50ohms) 



terminator RL. It has the impedance matching circuit which makes a 
predetermined value (for example, 50ohms) adjust the line impedance seen 
from the other end (P3 terminal) side of the subtrack SL when connecting. 
In addition, terminator RL It is attached in an external circuit using 
RF coupler 20 as passive circuit elements network side, and please care 
about that they are not the passive circuit elements which constitute 
the RF coupler 20. 

[0013] The track length of the principal ray way ML is set as 1. 7mm, and 
the track length of the subtrack SL is set as 8. 8mm. That is, it is set 
as track length very shorter than 14mm (dielectric constant 
epsilonr=7. 9) which is the quarter-wave length of a 1. 8GHz band. 
Moreover, the line breadth of the principal ray way ML and the subtrack 
SL is set as 100 micrometers. 

[0014] An impedance matching circuit is constituted by the capacitors 
Cll and C12 connected between the touch-down G of the subtrack SL and 
the subtrack SL. A capacitor Cll is connected between the other end (P3 
terminal) side of the subtrack SL, and Ground G, and the capacitor C12 
is connected between the end (P4 terminal) side of the subtrack SL, and 
Ground G, respectively. Both these capacitors Cll and C12 are set as the 
electrostatic capacity of 0. 8pF - 1. 7pF. In addition, in the high 
frequency coupler 20 of this operation gestalt, although two capacitors 
Cll and C12 are formed, you may prepare in either the end (P4 terminal) 
side of the subtrack SL, or an other end (P3 terminal) side. 
[0015] As shown in drawing 2 , the RF coupler 20 structurally For 
example, a glass ceramic (print a silver paste etc. by thick film screen 
printing to the substrates 22, 24, 26, 28, 30, 32, and 34 of dielectric 
constant epsilonr=7. 9 and 2012 (2. Ommxl. 25mm) type which consists of 
tandelta=4. 8x10-3, and 6 stratification of the pattern is carried out) A 
laminating is carried out to height of about 0. 95mm, it is constituted, 
and the notch used as a predetermined terminal is formed in the side 
side of each substrate. 

[0016] Namely, as shown in drawing 2 and drawing 3 , when the laminating 
of the substrates 22, 24, 26, 28, 30, 32, and 34 is carried out. By what 
(grid-like hatching part shown in drawing 2 ) the slot which extends in 
the direction of a laminating is constituted from the notch of each 
substrate being in agreement in the direction of a laminating, and a 
silver paste is printed for to this slot Input terminal (PI terminal) 
20a, output terminal (P2 terminal) 20c, 20d (P4 terminal) of terminator 
terminals, 20f (P3 terminal) of detection terminals, and grounding 
terminals (touch-down G terminal) 20e and 20b are formed. In addition, 
substrates 22, 24, 26, 28, 30, 32, and 34 may be ceramic materials other 



than a glass ceramic. 

[0017] As shown in drawing 3 , the substrate 26 with which the substrate 
34 with which each substrate which constitutes the RF coupler 20 forms 
ground pattern 34a sequentially from a component-side side forms the 
substrate 32 which is located and forms capacitors Cll and C12 on it, 
the substrates 30 and 28 which form the subtrack SL further, and the 
principal ray way ML24 is located, respectively. And the substrate 24 
which forms ground pattern 24a on it is located, and a substrate 22 is 
located in the maximum upper layer. 

[0018] That is, it is formed so that it may be inserted into the ground 
pattern formed up and down, and the principal ray way ML by pattern 26a 
and the subtrack SL by Patterns 28a, 28b, and 30a may be lapped and 
located in the direction of a laminating. Electrostatic capacity CO 
which this produces between the principal ray way ML and the subtrack SL 
It minded and both are combined in RF. in addition, pattern 28a and 
pattern 30a — through hole 28c and through hole 30b — moreover, 
pattern 28b and pattern 30a — through hole 28d and through hole 30c — 
(the black dot shown in drawing 3 ) — the interlayer connection is 
carried out in the direction of a laminating, respectively (broken line 
which connects the black dot shown in drawing 3 ). 
[0019] Moreover, one [ each ] electrode patterns 32a and 32b of 
capacitors Cll and C12 are formed in the substrate 32 located between 
the substrate 30 which forms pattern 30a of the subtrack SL, and the 
substrate 34 which forms ground pattern 34a, the electrode pattern of 
another side is both [ pattern / of a substrate 34 / substrate / 
ground ] used, and the capacitor is constituted. That is, a capacitor 
Cll is constituted on both sides of the substrate 32 as a dielectric by 
pattern 32a formed in a substrate 32, and pattern 34a formed in a 
substrate 34, and a capacitor C12 is constituted on both sides of the 
substrate 32 as a dielectric by pattern 32b formed in a substrate 32, 
and pattern 34a formed in a substrate 34. 

[0020] In addition, the terminal of a capacitor C12 is connected to 20d 
of terminator terminals installed by pattern 32b again at 20f of 
detection terminals with which the terminal of a capacitor Cll is 
installed in pattern 32a. Thereby, as shown in drawing 1 , a capacitor 
Cll is connected to P3 terminal of the subtrack SL, and the capacitor 
C12 is connected to P4 terminal of the subtrack SL, respectively. 
[0021] Moreover, capacitors Cll and C12 may be formed only in the other 
end (P3 terminal) side of the subtrack SL. That is, like the 
modification shown in drawing 4 , one electrode pattern 32c of a 
capacitor CIO may be formed in a substrate 32, and the capacitor CIO 



with the electrostatic capacity which corresponds when parallel 
connection of a capacitor Cll and the capacitor C12 is carried out by 
this may be constituted. Thereby, the pattern configuration of a 

substrate 32 can be made simple. 

[0022] Next, the transmission characteristic of the RF coupler 20 
constituted in this way etc. is explained based on drawing 5 - drawing 
9 . In addition, each transmission characteristic explained below makes 
as an experiment and extracts the RF coupler 20 by the pattern 
configuration shown in drawing 3 . Moreover, the RF coupler concerning 
the example of a comparison carries out the laminating of the thing 22, 
24, 26, 28, 30, and 34 which removed the electrode patterns 32a and 32b 
formed in the substrate 32 and it which show drawing 3 , i. e. , the 
substrates, and constitutes them. 

[0023] Drawing 5 and drawing 6 are what showed the result of having 
measured each property of the insertion loss (Ins) by the RF coupler, 
reflection loss (Ret), degree of coupling (Cpl), and isolation (Iso), 
and the thing and drawing 6 which depend drawing 5 on the RF coupler 20 
of this operation gestalt are based on the RF coupler of the example of 
a comparison. 

[0024] In addition, both drawings show a frequency, a left end (lowest 
frequency) is 0. 5GHz, a right end (the highest frequency) is 3. OGHz, and 
an axis of abscissa is 0. 25GHz/div. Moreover, drawing 5 (A) and drawing 
6 (A) The topmost part is OdB, the bottom is -5dB (0. 5dB/div. ) about an 

insertion loss (Ins), and the bottom is -50dB (5dB/div. ) about 
reflection loss (Ret). Moreover, drawing 5 (B) Drawing 6 (B) The topmost 
part is OdB and the bottom is -lOOdB (lOdB/div. ). 

[0025] Drawing 5 (A) The shown property Fig. expresses the insertion 
loss (Ins) and reflection loss (Ret) of the RF coupler 20 concerning 
this operation gestalt. That is, an insertion loss (Ins) measures the 
property which is inputted from input terminal (PI terminal) 20a, and is 
outputted to output terminal (P2 terminal) 20c by S21 by the network 
analyzer, drawing 5 (A) from — in this RF coupler 20, it turns out that 
it is stopped before and after 0. IdB focusing on 1. 85GHz. Moreover, 
reflection loss (Ret) measures the property which is inputted from input 
terminal (PI terminal) 20a, and returns to this input terminal (PI 
terminal) 20a by SU by the network analyzer, drawing 5 (A) from — in 
this RF coupler 20, it turns out that it is stopped by 27dB by 1. 85GHz, 
and is stopped by 27dB - 34dB all over the districts. 
[0026] on the other hand, drawing 6 (A) **** — the same property Fig. 
by the RF coupler of the example of a comparison shows — having — ^^^^ 
— the RF coupler of this drawing to the example of a comparison — an 



insertion loss — a core [GHz / 1. 85 ] — 0. 2dB order — moreover, it 

turns out that reflection loss is become to 25dB from this drawing by 
1. 85GHz, and has become 24dB - 34dB all over the districts. Therefore, 
in the RF coupler 20 concerning this operation gestalt, it is checking 
having secured the almost same property about an insertion loss and 
reflection loss as compared with the RF coupler by the example of a 
comparison. 

[0027] Next, drawing 5 (B) The shown property Fig. expresses the degree 
of coupling (Cpl) and isolation (Iso) of the RF coupler 20 concerning 
this operation gestalt. That is, degree of coupling (Cpl) measures the 
property which is inputted from input terminal (PI terminal) 20a, and is 
outputted from 20f (P3 terminal) of detection terminals by S31 by the 
network analyzer, drawing 5 (B) from — in this RF coupler 20, it turns 

out that the degree of coupling of -ISdB SOdB is acquired throughout 

-20dB order by 1. 85GHz. Moreover, isolation (Iso) measures the property 
which is inputted from input terminal (PI terminal) 20a, and is 
outputted from 20d (P4 terminal) of terminator terminals by S41 by the 
network analyzer, drawing 5 (B) from — in this RF coupler 20, it turns 
out that 46dB is secured by 1. 85GHz and 32dB - 60dB isolation is secured 
all over the districts. 

[0028] on the other hand, drawing 6 (B) **** — it turns out that the 
same property Fig. by the RF coupler of the example of a comparison is 
shown, and, as for degree of coupling (Cpl), the degree of coupling of - 
19dB - -29dB is acquired throughout -19. 3dB order by 1. 85GHz with the RF 
coupler of the example of a comparison from this drawing, and isolation 
(Iso) is become to 31dB from this drawing by 1. 85GHz, and it has become 
27dB - 38dB all over the districts. Therefore, in the RF coupler 20 
concerning this operation gestalt, it is checking that 15dB or more has 
improved in isolation, maintaining the almost same degree-of-coupling 
property as compared with the RF coupler by the example of a comparison. 
That is, it means lessening the RF signal which outputs a RF signal 
without futility from the subtrack SL, and flows into the terminator 
terminal (P4 terminal) of the subtrack SL by the impedance matching 
circuit mentioned above since the line impedance of the subtrack SL is 
adjusted in about 50 ohms. 

[0029] In addition, in order to clarify the difference from the 
isolation property of the RF coupler 20 and the isolation property of 
the RF coupler of the example of a comparison concerning this operation 
gestalt, a continuous line expresses the former and the broken line 
expresses the latter in drawing 7 , respectively. Thereby, in the RF 
coupler 20 concerning this operation gestalt, it turns out clearly that 



the improvement inclination of the isolation property (continuous line) 
has appeared notably compared with the thing (broken line) of the 

example of a comparison. 

[0030] Here, the impedance characteristic of the subtrack SL is 
expressed and explained to the Smith chart. Drawing 8 (A) The thing and 
drawing 8 (B) which were measured about the RF coupler concerning this 
operation gestalt It measures about the RF coupler concerning the 
example of a comparison. In addition, any measurement is performed where 
a 50-ohm terminator is connected to a terminator terminal (P4 terminal), 
and a network analyzer expresses the impedance characteristic which 
looked at the subtrack side from the detection terminal (P3 terminal) on 
the Smith chart in 0. 5GHz (start) - 3.0GHz (stop). Moreover, an 
inductive field and this lower semicircle part of the upper semicircle 
part of the Smith chart are capacitive fields, and the core of a circle 
expresses 50 ohms. 

[0031] Drawing 8 (A) As for the RF coupler 20 concerning this operation 

gestalt, it turns out that the impedance characteristic of the subtrack 
SL is omega (47. 596-jl. 2637) , and is about 50ohms in 1. 85GHz so that it 
may be shown (arrow head CHI in this drawing). Also in 1. 91GHz, it is 
omega (46. 633-j2. 2363) (arrow head CH2 in this drawing). Thereby, this 
Smith chart means that the line impedance of the subtrack SL can be 
adjusted in about 50 ohms by the impedance matching circuit. 
[0032] On the other hand, it is drawing 8 (B). Although the impedance 
characteristic of the subtrack is omega (47. 658-jll. 814) in 1. 85GHz and 
a real component is about 50ohms in the RF coupler of the example of a 
comparison so that it may be shown, it is drawing 8 (A). It turns out 
that it is partially located in a capacitive side as compared with a 
property (arrow head CHI in this drawing). Moreover, also in 1. 91GHz, it 
is omega (46. 154-jl2. 162) , and is partially located in a capacitive side 
also in this frequency (arrow head CH2 in this drawing). Therefore, 
since the thing of the example of a comparison has the inclination with 
which the line Impedance of a subtrack inclined toward capacitive 
compared with the RF coupler 20 concerning this operation gestalt, it 
can be said that adjustment cannot fully be taken to the part and 50 
ohms. 

[0033] In addition, what measured the damping property of the subtrack 
which inputs from a detection terminal (P3 terminal) and is outputted to 
a terminator terminal (P4 terminal) is shown in drawing 9 , and it is 
drawing 9 (A). The thing and drawing 9 (B) which are depended on the RF 
coupler 20 concerning this operation gestalt It is based on the RF 
coupler of the example of a comparison. With the RF coupler 20, this 



shows that the effect does not appear in a damping property even if both 
are almost the same before and behind 0. 16dB and it establishes an 
impedance matching circuit in the subtrack SL by 0. 2dB and the example 

thing of a comparison. 

[0034] according to the RF coupler 20 applied to this operation gestalt 
as explained above — terminator RL predetermined in end side P4 
terminal of the subtrack SL The inner layer of the impedance matching 
circuit (capacitors Cll and C12) which makes the predetermined value of 
50 ohms adjust the line impedance seen from other end side P3 terminal 
of the subtrack SL when connecting is carried out to a multilayer 
substrate. Both impedance matching can be taken by this setting the 
impedance by the side of the network connected to other end side P3 
terminal of the subtrack SL as the predetermined value of 50 ohms. 
Therefore, since the RF signal which carried out RF association can be 
output ted to the subtrack SL from the subtrack SL that there is no 
futility in the network concerned, the RF signal which flows into end 
side P4 terminal of the subtrack SL can be lessened. Therefore, there is 
effectiveness which may improve an isolation property. 
[0035] 

[Effect of the Invention] In invention of claim 1, the inner layer of 
the impedance matching circuit which makes a predetermined value adjust 
the line impedance seen from the other end side of a subtrack when the 
end side of a subtrack is connected to a predetermined terminator is 
carried out to a multilayer substrate. Both impedance matching can be 
taken by this setting the impedance by the side of the external circuit 
network connected to the other end side of a subtrack as the 
predetermined value concerned. Therefore, since the RF signal which 
carried out RF association can be outputted to a subtrack from a 
subtrack that there is no futility in the external circuit network 
concerned, the RF signal which flows into the end side (terminator side) 
of a subtrack can be lessened. Therefore, there is effectiveness which 
may improve an isolation property. 

[0036] In invention of claim 2, an impedance matching circuit is a 
capacitor connected between the touch-down of a subtrack and a subtrack. 
Thereby, the inner layer of the capacitor can be easily carried out to a 
multilayer substrate by forming the electrode plate of the capacitor 
concerned with the printing pattern of a multilayer substrate. Therefore, 
there is effectiveness which may improve an isolation property easily. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the equal circuit of the 
RF coupler concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the perspective view showing the appearance of the RF 

coupler concerning this operation gestalt. 

[Drawing 3] It is the perspective view developing and showing the 
multilayer substrate which constitutes the RF coupler concerning this 
operation gestalt for each class. 

[Drawing 4] It is the perspective view developing and showing the 
multilayer substrate which constitutes the modification of the RF 
coupler concerning this operation gestalt for each class. 
[Drawing 5] It is the property Fig. showing each transmission 
characteristic of the RF coupler concerning this operation gestalt, and 
is drawing 5 (A). An insertion-loss property and a reflection loss 
property are shown, and it is drawing 5 (B). A degree-of-coupling 
property and an isolation property are shown. 
[Drawing 6] It is the property Fig. showing each transmission 
characteristic of the RF coupler concerning the example of a comparison, 
and is drawing 6 (A). An insertion-loss property and a reflection loss 
property are shown, and it is drawing 6 (B). A degree-of-coupling 
property and an isolation property are shown. 

[Drawing 7] It is the property Fig. comparing and showing the isolation 
property of the RF coupler concerning this operation gestalt, and the RF 
coupler concerning the example of a comparison. 

[Drawing 8] At the Smith chart which shows the line-impedance property 
of a subtrack, it is drawing 8 (A). The thing and drawing 8 (B) which 
were measured about the RF coupler concerning this operation gestalt It 
measures about the RF coupler concerning the example of a comparison. 
[Drawing 9] In the property Fig. showing the damping property on a 



subtrack, it is drawing 9 (A), The thing and drawing 9 (B) which were 
measured about the RF coupler concerning this operation gestalt It 
measures about the RF coupler concerning the example of a comparison. 
[Drawing 10] It is the block diagram showing circuitry, such as a 
portable telephone using a high frequency coupler. 

[Drawing 11] It is the circuit diagram showing the equal circuit of the 

RF coupler concerning the conventional example. 

[Description of Notations] 

20 RF Coupler 

20a, PI Input terminal 

20b, 20e Grounding terminal 

20c, P4 Terminator terminal 

20d, P3 Detection terminal 

22, 24, 26, 28, 30, 32 Substrate (multilayer substrate) 
CIO, Cll, C12 Capacitor 
RL Terminator 

ML Principal ray way 

SL Subtrack 

G Ground (touch-down) 

[Translation done. ] 
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(57) [S*^;] 

y-xa-^me^ (nyx>-ifcii, ci2) sr^Ji*Kt-i^ 

T\ SiJSm S Leo— S^MP 4 tcjjK^xm^ *Jiifefi-^SriJ'^ 
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[ It* If 1 ] ±*iiES t ^ (7^Mm>^zmnm^-^^ h so 

[00 0 1] 

[00 02] 

vmkc^wm m i o \<z^mmmmmcn>^mmm.m^ 
<7)aK^:2.->y ^<7)lllSl^fJ^^^-ro x^Tv-^-^f (du 
p) 7 0ji. r>'x-?-8 0Sr^L-rsfit/-c«iS^Sfi 
luss 5 0 ty^ffi D ^Tjst h h 1 1 . iimnifii 6 o /i> m 
^ijSfti^cftJtiigfi^&ryT^-^sofiii^Moaj^o Mfi 
I1IS&6 0{i. ft-^ii6 i:«;»^>aj±i§n^ft-^ii^«J±M 
( V c o ) 6 3 §n-g> ^Jf }<Sfi-^T-^^ 

p-r'SS^-9-6 2i:. ^<50S ^^f6 2tOtli:^34it^-&4iX 

X^^/L-^ (BPF) 64i;, i CO B P F 6 4 <7)ai:^J $r 

S:^J^MtI•t-g>^^°^— TVT ( AMP ) 6 5 i: . i<^AM 
P6 5coai:^^n-^N°X7-^;L':J' (LPF) 6 TfiJtCiS 
^ i: i: t>(:. ISaj^FO-g|5^ ( A P 

C) 6 8i!lt;®t3^(tl.]«Jl?S^;^T9 6 6i:. l^JfliS;?; 
6 6;5»^>3i^^>tL/itii^3t2So'i; AMP 6 5S0flJ#^ 

iifit, ry7^^8 0>o^iiKW§ixl.aJlliStii:^3^-5E 
tEBItf*oAPC68t. ^m-i^^^T'y 6 eii^i^con^tl 
^(T^mMM^ (m2. ms^SPIig) *l^t-|.LPF 
6 7h. 75^^>^r-&. 

[0003] i ; T\ ^ comm^:^ 7°^ 6 6 
SrHl ItC/K-r. aMig^;*'7°9 6 6{i. AMP6 5(5Dtil 
:^3*1^aj-t^ tcoT\ AMP 6 smt^i^c^imtrXii-t 
^Pim^f-t. LPF6 7flJ^m:tJ-t-g. P 2S^ fc . 
tiiL>ttti^J^APC6 8fa^tfi^J-rSP3i^^h. 5 0 

IS^ i: P 2S^ i:^i^^§ML^^Tffi«g§^^T^5 0 , 

^T^cP 3S^ h P ^;{±I»ms LtCT»gg$^lT 

CO tcTftJtli^Wt:*S^LT>.^l.. 
[0 0 04] ;icr)^Z)^j;-mm&^y°^6 6l,Zi5i^Xi±. 



ffllUlftS^^^O 1 /4ia^gJSt:ISS^I> i: ^cDJUifelc^ 
l:i*3V»TftUr-< y l^-i^ a ^ Srt#^ Z t ^^'^ I. i: S 

[0005] 

ssmmc7)^mi^m^m^x±izm^^'^ft^m'?4 9 n-is 

^<r>\ / A'&mt. 2 5cm— 3cmSmc=5rl.. 
tl^'j^Z. l/4i!fe;gffi^O±^g^MLi3j;VliMfi&S 

[0006] ii^wm. im^fzmm&mi'thfz^iiz 

[0007] 

izmmw^^-tmrn^t ^^mmmizjfqm Ltz^mm 

izmm^itfz k ^ crmmm^mc'mmu^^M.fzmm 
y^-ry^^mmmzm/^^-^^. ^ yt"_^>x» 
^mm^mm^mmmi^zi^m'th ^ t ^mrmmLt't 

[0 0 08] tfz. mM2(7mm^:^y'yXU. It* 

iiii:i*5v^-c. mm.-^ y'c~yy:;^m^mmt. mm 
mm}immm^(^mmh<D^izwm^ti^ayry^ 

[0009] it*JB 1 c^Mmxu. mm.m)-mM:/]m 
mcomm&mizmm^ titz t ^ cowmcomi^mt-^^ 
fzwim^ yc~iryximMmt>zm-^^'t^ . -fye- 
ry:^m^m^i^mmm.^ziHm^h. ztuzx'o. m 
m^(oimmizmm^timmmmmco-i y\^-yy 
X & '^mfi^imzm.^-t^ zt(.z^nx. mm(^4 y b° 
-'fy:m.-^^ thztti^x'^h. ^(Dfitsb , wmmz 

\zMM.t£<^-nx%h<rix\ wm^<^-wm immmi 
ffli) \,zm\.)&h-mwm%^-k'}ft£<^hzhifix%h. 

[0010] mim2,<nmfir:\t. A y\:-yyxm^ 

nmt. wmm^hmmimm^h <7M\zwm.^fih a y 
"fy^X'hh. itLtio, m%^yy'y^<^mm.^ 
^mmm.(^'em^^^~y\<zi. ^m^'th:Ltx\ 
mzm-mz^yfy^i^m-rh z t j&^t^ i. . 

[0011] 
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m^mmm:^y'^ 20a. mi oizx-:s\'^xm.mLfzm 
m-m^y^ est wim^z^ m^mmmmcowmi^mmM 

JSIife®:{i8 0 0MHz~2. 5Gmzm.^^tlX\>^h. ^ 

i±. mizmmitznm&)(;T^ eet mmxh^coT. 

[0 0 12] t-r. mmm:^y°^2ocDmm^mi--m 

4i,zm':>\-^xim-ti. iiit^-rj;3t, mm-i^Ay 
^ 2 0 (i . Mmm L t i <7)±imM L Lz^m^^^-t 

t ^com^ms Lcoffiffi ( p ) m:b^^M.fzms^^ 
h^vmmmmmzWL'omi^ hfih hcox-h d . mmm.:^ 

7-7 2 0^ffij^t-§lHlS&SEp°p-C-{S=3:V->Ci:ic^S$a7t 

[0013] ±m.^M'Lcr)mMmi. mtui . ymmt 

SSfLTV*^. OS 0. 1. 8GHz^<7)l/4&;S:-r-35 
^14mm (i^*e r = 7. 9) i:^h4m\<zm\^mn 
mztk'^ LT V ^ ^ , S fcimS^M Lai t^'giMlfS S L (50 
^Iflti. ^Ji.H'1 0 0AimtC^^§ixTV>|,, 
[ 0 0 1 4 ] y b°-r>'XK^[l]fim. #iJ;cif. giJia 
S& S L i: giMIK S LO^giiG i: co^tcffiM^ tLi. r? >'f' 
y+fcii, ci2t2 j; D'PJ^tSfLl.^ ■ayi'y^cmi^ 

mtm s Lcof« ( p 3 ) mt r-x g i; toraicc , 
^fz^y^y^cmt. §iMfi&SLo-5S (P4Si^) 

nyv'y-tfCll. C12{i:. ^:i.tO. 8pF— 1. 7p 

JliS;^?7°9 2 OTii:. 2otor?yx>-t?-ClK C12Sr^ 
ftTc^^*^. gfMf&SLco-S (P4S^) fim^tifte 

[ 0 0 1 5 ] 1112 tc^^-TJ; 0 «JlliS;i?r^ 2 Oti. 

7. 9. tan(5- = 4. 8 X 1 0-3*^^>^r^ 2 0 1 2 
(2. OmmX 1 . 25iiim) 9 y°cr>WtK2 2 ^ 24. 2 
6. 2 8. 3 0. 3 2. 3 4t/¥MEnSiJtcJ; O^-^-X 
h^^TOJtT^'N'^-y^eJiJ^^L. SSO. 9 5iian 

mM\,zmmLxmm^ix. ^w&co{ms.\,z\m^(nmT 

tti:^mxm^mmLx\'^^ . 

[00 16] m^b. m2i5i.xfm3^zm'tXo^z. w& 

22. 24. 26. 28. 30. 32. 3 A-^WMVfz 

h & . ^m.<7^mxmm.m^mz-$^-th z t -cmm 
iji^izmx/^mm^mmL. ^commizm^-xh^Bp 
m~t^ (lIl2(^^-r^s^^^^^v^>'^"ffim) zbizx-> 



T. A^S^ (PIS^) 2 0a. tatim^ (P2S 

^ ) 2 0c. ( p 44i^ ) 2 0 d . minm 

^ ( p 3is^ ) 2 0 f ts^z/T-xm'f- immGm^} 

2 0e. 2 Ob^ffMLTV^^, *R2 2. 2 

4. 26. 28. 30. 32. 34{d:. ;^f7X-lr7S-y 

[0 0 17] |113tc^^-rj;3tc. ^J^iS::^7°5 2 0 2rlf 
R!c-ri>#««i:. llgHlfJJ*^'^)llI(cr-xyN°^->'3 4 
ai:m&^^m^3 4ifiiimL. ^<D±lzay^y^c 
11. C12*?{?J^£^^S^3 2. S^>tCl(Mif&SL^ffM 
2 8. S/c±iaif^ML2 4§rffM-r-&« 
M2 6:^^^tLmfiat-CV^-l>. ^LT. ^<?)±(cr- 
2 4a ^mm-^mS.2 4 L . SiS 
tSM2 2*i'fiE-rs, 

[0018] ID^. ±TtCJBJi!tStL^T-X^^^->'t 
S^an^=tol=. ^N°^'-y2 6atJ:-|,^S&MLi:. 
>'^°:S'->'2 8a. 2 8 b. 3 0 afcj;SiiMSSSLi::i/i 

iXtC J; D . ±^lf&M L i; S L iOraiC* 1 1, f f « 

fc. — y2 8 at^N°:j!'— ^-3 0 a tiiX;!^— 4^— 
28 c fcJ;t^'X;P-:^-;t^3 OblCj; "9. 47tVN°:?'->' 

2 8b^:y\°^-y3 0 ai:{S:^;k-7^-;k2 8d*3j;t;f 
;^;l'-4^-;k3 0ct;iO (H3lc^-ril5tL) . ^ti^ 

tmMi5\^i,zmmmm^fix^^^ {m3[zm-mh^-^ 

[0019] Sfc. SlMS&SLO^N°:^'-y3 0 aSrffM 
-r^a^3 0 i: r-xyN°^->' 3 4 a S:?]^)S-t-&a«3 

4 i:OPHltf5H-r-g>a^3 2t;{i. 3>x>^?-Cll. C 
12cO^lx^'n^0— :^<?>m'^-'N°:^' — >'3 2a. 3 2 b ^ffi? 

JSL. ffi:tr£0fl:ffi^N°^->'^affi3 4£7)r-xyN°^->' 

i:*fflLTn>'x>'if*ffijSLTVT>^, BP*,, uy^y 

-tfClKi:. S«3 2tc?fM^^^^^^°^'-y3 2 ahSM 
34t:?fMStl.^^t^-> 34 ai:t:J;'>Tf^mh L 

xcomm.3 2^WiA,xm&^fi. t-tz^yry^cri 
{i. mi3 2i,zmm^fi^^'<^-y3 2h tm^3 4i>z 
mfs.$fi^^^9-y3 4aibt,zx mmt^b Lxcomm 

3 2^f*A-C«Six^, 

[002 0]^*5. nyxV-'fcii^oS^ii^N'^-ys 
2 atMIS§^x-i,l^aiffi^ 2 0 f tfzziy^y^c 

i2coiQTii^^^-y3 2bi>zmt^$ti^mmm'f-2 

ziy^y^cinmmmsL(DP 3m'i,z. ttz^ 
yfy^c i2ii.w\mM s L £7) p 4 ^^i>z^ti^timm^ 

tix\^^. 

[002 1 ] tfz. i2>-x>-9-cii. ci2{d. mm^s 
Lc7)ffij^ (P3S^) mizco;^mf&Lxi>B:^\ m-h. 

04 t^-r^^(^j<7)*p < . 3^7=' loo— ::^<JOfl:ffi 

^N°:^'-y3 2c^*«3 2tffML. ^tLtCj; 0 3>'t^ 

>-9-c 11 i; :3 y f=>-t;-c 12 i: immM Lfzt§^i,zmm 
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0 commm^mt: la 5 9 izm-:^\ mm-ti> . ts: 
hh. tfzkmmizi^hmmm.^y^ii. lastc^-r* 

iR3 2^3J;t^'■?■^^^^?gfi!cS^^i.m®^^°^'->-3 2a, 3 

2bSrKDI^V-ifctO, 04 19SM22. 24, 26, 
28. 3 0. 3 4immLxmfS.l-fzi>(r,xhh. 

[00 2 3] msaxumea. mmi&:^ryi,zx^n 

(Ins), ^mim^ (Ret), iS-^JK (Cpl)i3j;t/r 

^ y ^ 3 y ( iso) tfO^!ff 'It ij^ L/2SSS*^ L/:: 
t>0-C-, El 5 {±*IIMBffic^iSiaig^^T7 2 0 J; ^ 

[0 0 24] ^rfc, Mllti., «tt{±jg^&^^L, 

^ffi (ftteJMiiSist) :?)^"o. 5GHz, (mrnmrnm.) 

3. OGHzT', 0. 2 5GHz/div.-e3^^. S/!:, 05 
(A), 06 (A) ti, :R±gP*iOdBT, ffAPJfe (Ins)tC 
OV^T{i*Tg|5«- 5dB ( 0 . 5dB/div. ) RMM 
^ (Ret)tOViT(i:STfP«i-5 0dB ( 5dB/div. ) T 
hh. t.fzm5{^) , 116(B) {i, fl:±g|5*iOdB, ST 
gjJj&i- 1 0 OdB ( 1 OdB/div. ) T^^o 

[ 0 0 2 5 ] EI5 (A) t:^K-f-!f^ttEiJ±, ■^mmmmi.zi^ 

^m,mmy°y2 0co^Km,'k (ins)i3 it^^HltP,^ 

(Ret)^a-rijC^-C-^-&. IP*., mxm^ (Ins){i, A 
(PIS^) 2 0a3&>^,A^lStLffi:tlS^ (P2 
^^f-) 2 0 cfctii::^J§^^l>^ftt^^-y hv-^T-^5-< 
-r(:j;-i>S2 lT-aiJ5Et/iicr)-C'S>|>„ ia5(A) 
*rSJl|-t^^T7 2 OTJi, 1. 8 5GHz^tf^C,4:0 . 1 

dBfrftt^jrpx t:>ixx\^^ ; >^iib*^i. , mmwi 

(Ret){i:, A^lSS5^ (P 1515^) 2 0 a^-^>A^I^^^|5I 
A±[ire^ (PlJi^) 2 0at;M^#'l±^^-/h'7-^ 
Ti^^A^^zX^Sl lxm\'&Lfzh^X'h^. US 
(A) >{)^^>, 2^l5JW|iSi>r5 2 OTfi, 1. 8 5GHz-r2 
7dB, ^T-2 7dB~3 4dBt3fPx^>^xTV^-&ii:j?)^;b 

[00 2 6] ZflizMh. EI6(A) ttiJtKMOaJtljfe 

tiy^{,zxhnm<mwmtii^^^tixii^ . nmii^t:>i\L 

mm<7)^mm.:^y^xn. jfAti^Jsi . ssghzSt^j 

'C^tO. 2dBHfrf*tC, i/i|5]|a:6^i^SI«I5^{±l . 8 5 
GHzf 2 5 dB, 2 4 dB~ 3 4 dBtC^r T V ,1 i; 

ti^t>f^h. hfzifi->x. ^^mmmiiz^hmmiM.:^^'^ 
2oxii. im.m<^zk^mm.^y"7himLx. mx 
iy'Kftfii^fetco^ , mmm.<^'mt^wsk lx 

\<^^:Lb^m%^LX\^i>. 

[ 0 0 2 7 ] 05 (B) tc^-r#tt0ii, ^^mtm 

«W^-l.rSJlli^;^T9 2 OcolS-^JS (Cpl) ioit^r-f y 
U-^-a^ (Iso)^^-rt<7)-r-fe-l., fiP*>, ^-^JK (Cp 



Dfi, A:^3S^ (Pli^^) 2 0 a3b-^>A^iSix^ttJiS 

^ (P3ii^) 20f *^<^m:^§i^^ifttt^^-/^'7- 
^?r-^-5-^■^f■^cJ;^S3 lT-filJ?gL^ci.<;OT^!)^« 05 
(B) 2|sftjgiS^;iir7°^2 0Tii, 1. 8 5 GHzf-- 
2 OdBm, 1 8dB 3 0 dBOM-^JK*^' 

(Iso)(i:, A;^4i^ (PIS^) 2 0a*-^.A;fJ$^x» 
iiffifilJffi^ (P45^) 2 0d^^^>tfJ:f3$tL§#14^^^ 

-jW—^r-i-^^^^zkhSA ix-m^Lfzh<DXh 

05(B) 2|s]5Jlli^;^?7°^2 OTii:, 1.8 5 

GHzT-4 6dB, -^mx^, 2dB— 6 OdBtOT-^' yi^— 

[0 0 28] ^ixt^L, 06(B) t{±Jtl8#iJ<7)]SJl}S 

^r7tcJ;^|5Hi(7);|fig:|a;j,i^§ix-tfeO, |Hl0j&-'^J:b 
mM<^'W&f}'?'^X\i. S-^S (CplXil . 8 5GHz 
T'- 1 9 . 3dBmif^, t.tz-^X- 1 9dB'— 2 9dBO 

{i 1 . 8 5 GHzT-3 1 dB, ^JST' 2 7 dB— 3 SdBt^^r-? 
X\-^hZhifi)t)-h. Ltzt^-yX. *IIJifiJg»,t«^ft 
2 OTii, itiR^Jt: J; l.i«i5iS^;??r^ ^iJtlS 

3 >-(cfe V ii: 1 5 dBlil±e^# t T V-i ^ i h * mt L 

-:'T, SMIKSLiO^gg-f >'b°-y>'XS:(J{J5 OQt 

K-^ L T V ^ ^ 7t i6 , gij^m S L ^> mmmtn Sr #Sit^ 

< ai:^3 L , ijfm s L mmwMM^ ( p 4 ) 

[ 0 0 2 9 ] 07-C-{i, ^SIMJ^ffitcf^^^JSiS 

:^T7 2 0 c7)T-f y V--^- a >m'^t.tm.m(rimW[^:fy 

y"y^r4 vv-zyBym^ib^ym\^^mm\>z-thtz 
i6, m^^mu. 'ik^imm.i>zx ^^ti^ti^Lx^^ 
i tit J: 0 , ^mmmi-zi^ h -rn'mm r ^ 2 0 -c- 

#tt ( mm ) t03l»ffl|Bl:i;^'^a=timT 1. ^ ^ ^ i: 
l,Zh-fy^^ „ 

[0 03 0] iClT, IJ^SLCO^V'b-tr'yx^tt 

ix^xi-r~hizmLxmm^^. 0s(a) 
ff^Fj tfs s mmmA r ^ toi ^-c ajg l t so , 08 

(B) itimm^zimmm^Tyiz-:>uxm^Lfzi>co 
Xh^. sSriJ, i^-rtLOilJStllSffiiiiS? (P4S 

t;5 0Qi7)#*Sffifii'Jtg'^Lfc^fc«TlTVV ^ffii^ 
^ (P3S^) 5&^^>I(jmMy&m^c^>'b-^>X#tt 
?:0. 5 GHz (start) — 3. 0 GHz (stop) OiEHf:^ 

|SIT^ng|5^^(i^»ttMii{T'S^ D , ncO^'tAiS 

o^^m.Lx^^h. 

[ 0 0 3 1 ] 08 (A) j; 3 t', 2|s|liS?^FJW«S 

itllliS;^' T 7 2 0 « , ^<?)IiMS^ S L cD-f >- b >'X 
#'14?:;^' 1.85 GHzf (47. 596-jl. 263 
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7) QT-JbO. im5 0QTh^Ztti^hi}^?> mMf^ 
c?)^epCHl ) „ 1 . 9 IGHztCjoV^Tt (4 6. 6 3 
3 - j 2 . 2 3 6 3) QT-|^)-i> ( mm<^iO^WC H 

2 ) , ztii^z^ y) , ^ y}z'~ryxm-^mmz^ o . s'J 

T V <r i: ^ i = .X^-v — h ^O'^":^ t T V ^§ , 
[0032] 08 (B) t^-r J; 3 tc, itKMcOft 

1.85 GHzt' (47. 658-jll.814)QT' 

J>*3, lliM:5^(i(5a'5 0Q-C*-S>t>t0tD, US (A) CO 

mmz tm l x mm^mizm -> t fiM-r ^ t s 

( InlElttico^EpC H 1 ) , ttzl. 9 1 GHzt^ioV^Tt. 
(46. 154-jl2. 1 6 2) Q-CSbD. icOJliS 

^EPCH2) , L/tj&^-^-C. it^MOtcOJi. *IIJfiJ^ 
«tfS^]«Jliafe;^?T5 2 0 tcJt^TltMS&iOi^-f ye 

[0 0 3 3] Il9tc{i. (P33i^) fy- 

^>A^L^mtiLSS^ (P4Sg^) tcai:»J§fLl.iiJi^ 
c?)Ms^ttt^}ilStfctO36^'^§nT*5 0. 09 (A) {± 
*ll]!ffiff?®i^f^-S«J^iS^;^'T^2 OtJ;^t,f^). 09 
(B) {iJt^M^OiSJtljS;^r^tj;^t«OT*^. aJlife 
;i&r9 2 OT-JiO . 2dB. JttS^JtOT-fiO . 1 6dBHfr 

f*T-w# turn mmTh "o. Ay t - ^'-vxk-^ 
[0034] liiiijB^t/:: i d tc. ■^immmi.z^h^ 

WmA-r^ 2 0 J; S t . IiJIIKS Lco-SflP 4 

ffimiijp 35S^;&^^>M./tmif&-f y^~yy7.^nmu.s 
■tfcii, C12) ^^msmznm-th. z^mzi.^ , lo 

t-^J'VxSrPJfSfflS 0t^ti5^-r-I.C:i:i3j;'5T. M 

m<r>Ayy:^~^'y:m:^-khh^h-}fix%h. ^(nft 
ih . mmn s l i,zmmmii^ LfzMmmim^^\m^ s 

LO-5SfIlP 4S^^tCirLixt±i-g.aJliSft^&il'^^r< fl. 
[00 3 5] 

i'MliS^^flfi^al!I^:KM$tL§^'^sp[nIl^SiHilJo-f ^tr-r 
yx^m^ymm.i.zm.m-^^hi^zk'yx. mmco-(y 
\z'-ry:^m-^it^zktiT^h. ^^tz^. wmn 



[0036] if5l<3a2 (7)^HBT-{i. A ^t-r^Xfi^ 
[0Hi^ffi#=5rfJ£BH] 

[01 ] -^wm--mMmwiz\%h-mwmir'7(nmm 

m3\^mmsmiz\%h-mw^&^y3^mm-h^m 

mm^^m r > t^sm t T^-f-i^?i0-c* i> . 
[04] ^mm&m.z%hmw&fiv''7<7mMmkm& 

[05 ] if.mmm\.z\%h^m&fi^'y^^\imm>^^ 

*t-#tt0T-, 05(A) {i. JfAfiM*'ltfcJ;l^HS+« 
M#tt&*t. 05(B) {i^-^s#ttioJ;vr^y^- 

[06 ] Ym.m\.z^h^w&f]v°=><n^\imm'^^^'t 
#tt0-t\ 06(A) ii. WK33m\^iii-ifmm3m 
tt^^t, 06(B) {i^s-^sifttt^^ivr-f yp-i^g 

[07 ] ^mimmz\mmiW&:^v'^}iimm\z{%h 

mmm:^r^t<^T-^ VU-i^aym&i:imLX^jk~t 
#tt0T*§. 

[08] lJilSi?&*0i^-<yhr-^yx#tt^^t-x5x 

bT\ 08(A) it^mmmmizi^^-mmm^T^ 

lz-:)\^xm&Lfzi.<^K 08(B) iiJrt^MW^^SMI}^ 

m9]wmmzj:i>mmw^^^-tmm\x\ 09 

(A) u^mmm^zi^ h Mmw.:^ ->TiK t 

09(B) {i:Jt^^Jt«.g>»JliS;ifT5tov>Tii 
[ 0 1 0 ] r 9 ^ ffl*. ^ -g. J*=^««l^co[iiii&« 

[011] %m^m^h-mm&:^r'7<Dmmm^^^-t 
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